Eugène-Louis Doyen published illustrations of two pharyngeal tubes in his five-volume surgical textbook, Traité de Thérapeutique Chirurgicale et de Technique Opératoire. The first volume of Doyen's textbook was published in 1908 and contains the earliest known illustration of one of Doyen's pharyngeal tubes. The Hewitt airway was described in Lancet in the same year. No information on the development of the Hewitt airway or Doyen's pharyngeal tubes was found. Doyen's pharyngeal tubes were functionally similar to modern supraglottic airways.
Innovative French surgeon, Eugène-Louis Doyen (Figure 1 ), is well-known for developing a mouth gag and a laryngeal tube ( Figure 2 ). In the early 20th century, Doyen published images of two oropharyngeal devices referred to as pharyngeal tubes (Figures 3 to 6) [1] [2] [3] [4] . One image ( Figure 3 ) was published in 1908 in the first volume of Doyen's surgical textbook, Traité de Thérapeutique Chirurgicale et de Technique Opératoire 1 . This was the same year that Frederic William Hewitt (1857 to 1916) (Anaesthetist, London, United Kingdom; knighted 1911) described the Hewitt airway 5 , considered to be the earliest known oropharyngeal airway 6 .
Doyen is considered to be the inventor of the pharyngeal tubes illustrated in his books 1, 3, 4 . Doyen's pharyngeal tubes are historically significant for several reasons. Although no conclusions regarding the origin of these tubes could be made, it is conceivable that Doyen may have developed the earliest known version of his pharyngeal tube (Figure 3 ), or prototypes of this airway, prior to Hewitt's development of his airway. The second identified pharyngeal tube ( Figure 4) is remarkably similar to modern supraglottic airways. In addition, Doyen's pharyngeal tubes have been overlooked by anaesthesia historians. The author is not aware of any historical account of these longforgotten pharyngeal airways.
This article describes Doyen's pharyngeal tubes and their clinical uses. Also discussed is Doyen's laryngeal tube (Figure 2 ), which was developed during the 1890s-it is likely that Doyen's experience with laryngeal tubes led to the development of his pharyngeal tubes. Four other pharyngeal tubes (Figures 7 to 9 ), believed to date from the 1920s and 1930s, are described because they may have been based on Doyen's pharyngeal tubes.
EUGÈNE-LOUIS DOYEN
Eugène-Louis Doyen (1859 to 1916) was born in Reims, France 7 . After studying medicine in Reims and Paris, Doyen opened a number of medical clinics in Paris, where he developed a busy and lucrative medical practice and led a high-profile public life. His private medical clinic, Institut Chirurgical, on the Rue Piccini, Paris, catered for his wealthier class of patients, while his clinic on the Rue Duret was for the "humbler classes" 3 . Doyen's extensive medical innovations include numerous surgical instruments, an operating table, medical photography (photo-microscopy, still photography and motion picture films), advances in immunology and the use of heat and electrocoagulation to treat cancer. Doyen was one of the first medical practitioners to recognise the benefits of using films to demonstrate surgery. His films were first shown to the medical profession in 1898 at a meeting of the British Medical Association in Edinburgh, United Kingdom. Doyen was the editor-in-chief of the Revue Critique de Médecine et de Chirurgie and the Archives de Doyen; revue médico-chirurgicale illustrée, a journal of the Doyen Institute. He was a prolific author of books and journal articles.
Doyen's surgical skills and innovations were, however, overshadowed by several medical controversies, and he was once prohibited from teaching medicine. His films of surgical operations were condemned by fellow physicians because copies of the films were shown in public fairs, possibly without his knowledge and approval. In 1902, Doyen provided a Parisian newspaper, L'Écho de Paris (10 February 1902) , with an account of his operation to separate xiphopagus twins, "Radica" and "Doodica". Doyen once believed he had discovered a microorganism that caused cancer and prepared vaccines to stimulate an immune response that he claimed could reduce the size of cancerous growths. On another occasion, Doyen proposed to implant a fragment of cancerous breast tissue, inactivated by heat, into the opposite breast of a patient in order to stimulate an immune response 7 Emma Bullet (1842 to 1914), Paris correspondent of the Brooklyn Daily Eagle, provided a contemporary assessment of Doyen that reflected the public ambivalence regarding the controversial surgeon:
Is Dr Doyen a great genius in his discoveries in both surgery and therapeutics, or is he as many believe, a bombastic sort of a doctor who, proclaims ineffective cures, to make a name for himself and see it in the papers? He has as many fervent friends as he has sarcastic enemies. Time only will tell whether he has made discoveries which will be a benefit to mankind. His great panacea at present is "mycolysine," and he is using it in his dispensary. It works not wonders, but miracles. Mycolysine is a colloidle [sic] organic solution which has a remarkable active force in destroying the majority of pathogenic microbes, in almost all diseases… When he began to practise, Pasteur asked him several times to become his assistant, but Dr Doyen, having independent views, his idea when still young was to master all that Pasteur had discovered and go on to higher regions as a discoverer. (Brooklyn Daily Eagle, New York, 5 March 1911, p. 2).
An obituary in the British Medical Journal documented Doyen's controversial career and noted acerbically that, despite his claimed elixir, "he died at the comparatively early age of 57" 8 . Doyen's...
...manner of announcing his claims exposed him to much criticism by his professional brethren, and his position for some years before his death was one of open antagonism to his profession …It is a pity that one so gifted should have condescended to such devices in search of a notoriety which was quite unnecessary for his success 8 .
DOYEN'S LARYNGEAL TUBE
Doyen described his laryngeal tube ( Figure 2 ), which he used for "operations on the buccal cavity and the pharynx" 4 , in several publications in the late 1890s [9] [10] [11] . The basic design of Doyen's laryngeal tube was similar to tubes designed by Karl Maydl The introduction to the first volume of Doyen's textbook was dated January 1904 1 . Although this date does not assist in determining when the pharyngeal tubes were developed, it indicates that Doyen wrote the first volume over several years. Thus, it is possible that Doyen first used his pharyngeal tubes several years prior to 1908. Doyen may not have described his pharyngeal tubes in a medical journal because he was preoccupied with more substantial issues, like defending and promoting his cures for cancer and infections.
The Hewitt airway remains the earliest known oropharyngeal airway unequivocally described for the management of upper airway obstruction 6 recognised for the successful demonstrations that led to the worldwide adoption of ether anaesthesia, but not as the first person to administer ether for a surgical procedure. Similarly, Hewitt is acknowledged for the earliest known oropharyngeal airway to treat airway obstruction and for convincing other practitioners of the benefits of such devices. However, it is not known whether Doyen used oropharyngeal airways prior to Hewitt without promoting them or recognising they were also useful when the upper airway was obstructed.
Pharyngeal tube B (Figure 4 ), the second identified version of Doyen's pharyngeal tube, appears to conform more anatomically to the pharynx. This refinement of pharyngeal tube A was reported by Doyen in 1910 in a journal article on the treatment of cancer of the tongue 2 . Doyen's article 2 contained four photographs showing pharyngeal tubes: one photograph of several sizes of pharyngeal tubes ( Figure 6 ) and a series of three photographs of a pharyngeal tube in use in a patient. In the same year, Doyen republished his article 2 with additional figures in an appendix to volume III of his textbook 3 . Pharyngeal tubes were also identified in two photographs of anaesthesia equipment for "hyperpressure" 3 No examples of Doyen's pharyngeal tubes were identified in the major anaesthesia museums in Australia, the United Kingdom and the United States. Figure 3 shows pharyngeal tube A with the word "COLLIN" on it. However, this tube was not found in three Collin & Cie catalogues (1908, 1914 and 1925) . One possible explanation is that Collin & Cie made pharyngeal tubes for Doyen, but these tubes were not commercially available because Doyen had not actively promoted them and they had not generated sufficient interest from medical practitioners. Unlike other equipment designed by Doyen, the pharyngeal tubes do not carry Doyen's name. Nevertheless, the pharyngeal tubes were described by Doyen in a section of his surgical textbook devoted to equipment designed by himself 3 .
The 1917 English edition of Doyen's textbook, published posthumously with a revised text, contains the following description of the use of the pharyngeal tube:
In order to avoid obstruction of the glottis with the base of the tongue during the anaesthesia, tubage of the pharynx is effected with an angular tube, furnished with a pharyngeal limb, which is previously fixed to the india-rubber tubulature of the mask. This apparatus for pharyngeal tubage is easily introduced if we separate the jaws with a Doyen's gag, and draw the tongue forcibly forwards with a silk thread. We can plug the upper part of the pharynx with a compress above the tubage apparatus, so as to prevent the entrance of saliva 4 . An india-rubber tube connected the pharyngeal tube to a Trendelenburg funnel covered by flannel ( Figure 5 ). Dropper bottles were used to deliver anaesthetic agent onto the flannel. Furthermore, it is stated that "the metallic tube can turn on its axis at the pharyngeal end, so that it can be inclined for convenience of use towards either right or left labial commissure" 4 .
Throat packs were used with the pharyngeal tubes to produce a seal in the pharynx. Pharyngeal tube B (Figure 4 ) had a bulbous segment at the level of the base of the tongue to facilitate a pharyngeal seal. Thus, Doyen's pharyngeal tubes were functionally similar to modern supraglottic airways (less commonly referred to as extraglottic, periglottic, perilaryngeal or supralaryngeal airways). A supraglottic airway is a device that a) allows the delivery of respiratory gases into the pharynx (i.e. above the vocal cords) and b) seals the upper airway during spontaneous and controlled ventilation. It may be used as a primary or secondary airway device. A primary airway device is a device used during routine anaesthesia in a patient with a normal airway, or as a first choice in a patient with a difficult airway. A secondary airway device is a rescue device used in a patient with an obstructed airway or a failed tracheal intubation. It appears that Doyen's pharyngeal tubes were originally used as primary airway devices and not as rescue devices. The legend for pharyngeal tube A (Figure 3) is "Apparatus for Tubage of the Pharynx and Direct Anaesthesia in Operations on the Face" 4 . In 1910, Doyen wrote that the pharyngeal tube was also used with equipment for thoracic "hyperpressure" (positive airway pressure) and artificial respiration (artificial positive pressure ventilation) during pleural surgery 3 . OTHER PHARYNGEAL TUBES Four other pharyngeal tubes of French origin were identified from equipment catalogues ( Figures  7 to 9) . These airways were attributed to French surgeons Pierre Sébileau (1860 to 1953), Pierre Louis Ernest Delbet (1861 to 1957), J. Bosviel (the identity of J. Bosviel could not be established with certainty; however, the most likely candidate is Jacques Bosviel, author of two books on otorhinolaryngology 13, 14 ) and André Aubin (1887 to 1967). No information on the origins of these airways was found, but their similarities to Doyen's pharyngeal tubes and their later appearance (1923 to 1932) are suggestive that their designs were based on Doyen's pharyngeal tubes.
The earliest known listing and illustration of the Sébileau tube (Figure 7 The pharyngeal tubes attributed to Sébileau, Delbet, Bosviel and Aubin were not found in British or American equipment catalogues, possibly an indication that they were not widely used outside France. It is also noteworthy that the Hewitt airway 5 was not found in any of the French catalogues that were examined, and the only airway of American origin in these catalogues was the so-called "Mayo tube", a generic 'wire airway' modified from the Lumbard airway 15, 16 . 
CONCLUSION
Doyen appears to have been a skillful surgeon, but his legacy was tarnished by several medical controversies. Despite international fame he was ostracised by the French medical establishment and he is not widely remembered today. He was a prolific innovator and some items of surgical equipment designed by him are still in use today. Doyen's ideas on the role of infection and immunology in cancer may not appear unreasonable today, but they were proposed in the early 20th century without any generally accepted scientific foundations.
Doyen used throat packs with his pharyngeal tubes to produce a pharyngeal seal to protect the lower respiratory tract and enable positive pressure ventilation. In addition, pharyngeal tube B (Figure 4 ) had a bulbous segment that facilitated a seal at the base of the tongue. Thus, the pharyngeal tubes were functionally similar to modern supraglottic airways, which typically have an inflatable cuff to produce a seal in the pharynx.
No documentation of the development of pharyngeal tubes A and B (Figures 3 and 4) was found, but Doyen is considered to be their inventor. Similarly, no information on the development of the Hewitt airway was found. These airways were probably conceived and developed independently, long before their earliest known descriptions in 1908 1, 5 . Although currently available information cannot be used to acclaim either Hewitt or Doyen for the earliest known oropharyngeal airway, it is the author's opinion that Doyen's pharyngeal tube was developed concurrently with, or possibly prior to, the Hewitt airway. Hewitt wrote only one article on his airway 5 , while the only known descriptions of the pharyngeal tubes are in Doyen's textbooks of surgery 1,3,4 and a journal article by Doyen 2 . The deaths of both Hewitt and Doyen in 1916, within a few years of the development of their pharyngeal airways, may explain why there are no other accounts of these historic airways by their inventors.
The Hewitt airway was undoubtedly developed to manage airway obstruction during anaesthesia 5 and it remains the earliest known oropharyngeal airway for this purpose. In contrast, Doyen's pharyngeal tubes appear to have been originally used during surgery on the face [1] [2] [3] [4] . The 1917 description of the pharyngeal tubes indicate that Doyen was aware the tubes prevented pharyngeal obstruction during anaesthesia 4 ; however, it is not known whether Doyen's pharyngeal tubes were specifically used when a patient's airway was obstructed. No catalogue listings of Doyen's pharyngeal tubes were found, nor have any examples of these airways been identified. It appears likely that Doyen developed the pharyngeal tubes following his experience with laryngeal tubes in the 1890s, and Doyen's pharyngeal tubes later stimulated the development of several similar airways by other French surgeons. It is hoped that hitherto unknown descriptions of Doyen's pharyngeal tubes may someday provide additional information on their origins.
